The effect of compounds associated with cigarette smoking on the secretion of lipoprotein lipid by HepG2 cells.
Cigarette smoking is associated with significant alterations in serum levels of lipids and lipoproteins, however the biochemical mechanisms responsible for this effect are poorly understood. One possibility is that compounds which are present (nicotine) or elevated (free fatty acid, epinephrine, cortisol) in the blood of smokers might contribute to the observed effects by modulating hepatic lipoprotein secretion. The human hepatoma cell line HepG2 was used as a model system to investigate this question. Pre-incubation of the cells for 24 h with 1 mM oleate caused increases in VLDL cholesterol secretion (0.27 to 0.37 micrograms/mg cell protein/24 h, P < 0.01) and decreases in LDL and HDL cholesterol secretion (1.0 to 0.7 micrograms/mg cell protein/24 h, P < 0.02 and 4.1 to 2.5 micrograms/mg cell protein/24 h, P < 0.02, respectively). Incubation with 1.0 microM dexamethasone caused an increase in HDL cholesterol secretion (2.46 to 3.83 micrograms/mg cell protein/24 h, P < 0.05), whereas incubation with 1.0 microM epinephrine caused an increase in LDL cholesterol secretion (0.9 to 1.8 micrograms/mg cell protein/24 h, P < 0.01). Incubation with either dexamethasone or epinephrine caused significant increases in total media cholesterol (P < 0.02), whereas preincubation with oleate did not. Nicotine (10 microM) did not affect lipoprotein lipid secretion. In conclusion, the effects of oleate and epinephrine on the lipoprotein lipid levels secreted by HepG2 cells were consistent with the altered serum lipoprotein levels observed in smokers, while the effects of dexamethasone, a cortisol analogue, were not.